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(57) Abstract 

A separation layer (120) is provided on a substrate (100), and a thin-film device (140), such as a TFT, is fabricated on the substrate. 
During the fabrication process of the thin- film device (140), detachment promoting ions, for example, hydrogen ions are injected into the 
separation layer (120). After fabricating the thin-film device (140), the thin-film device (140) is joined to a transferrer (180) preferably 
through an adhesive layer (160), and then a laser beam is projected from the substrate side. In such a way, in the separation layer (120), 
detachment is caused to occur by utilizing the action of detachment promoting ions, detaching the thin-film device (140) from the substrate 
( 1 00). Thus, a desired thin-film device can be transferred onto any type of substrate. 



1 ) 

(57)^ _ — — 



mm (ioo) ±izfr&m (120) zmix&g^ ^(dsshctft^o 
Jtffll^/w* (14 0) ZB&tZo *©*flt7^w* ( 1 4 0) ©Bfifc^o-b 
^mct^ ftmnsjtffl-f *>«*H*jit^*>ft % (120) caA-r 

Sp »K^^r<^ (14 0) <DBf&'&, #* U<fc£fg;&Jf (160) $^LTT 
»tt^W* (14 0) (180) C»^Lfc»(C, if 

-**JH«"T4 0 CttlZioT^SSe (12 0) 7:1*. JHJgf Mffi -f *><Dftm 

**>mm\sxmm ££^*l#>3o ^©ssibi^/w;* ( 1 4 o) (100) 



AL T/W-KnT 

AM T**=.T 

at *-jtHr 
ac *h?yr 

A 2 7f^i>tX 

BA tfX~T • ^*y*.*t?T 

B B <*/W< Kx 

BE 

BF ^t«7ry 

BG -fAsHVT 
B J 
BR 

BY ^<7A-'y 

CA JH-f 

CF «fjt77^ 

cg av=r- 

ch x*x 

CM 

CN 4>S 

cr ax^-y# 
cu '< 

CY +7oX 

C Z ^31 y 3 

D E Y<*J 



DM 


K£=*7 


KZ 


EE 


XX h=T 


LC 


ES 




L I 


F I 




LK 


FR 




LR 


G A 




LS 


GB 
GD 




LT 
LU 


GE 




LV 


GH 




MC 


GM 




MD 


GN 




MG 


GW 




MK 


GR 






HR 


;om 


ML 


HU 




MN 


I O 




MR 


I E 




MW 


I L 


>f X?xa* 


MX 


I N 




KE 


I S 


T-fX^VF 


NL 


I T 


-r*yr 


NO 


J P 




KZ 


KE 




PL 


KG 




PT 


KP 




RO 


KR 


ma 


RU 



OUT 



SD x— 

SE X^jc—^V 

S C A- 

S ! Xu^x^T 

SK Xai/r^T- 

S L J'xy • u*-* 

SN **;tr/v 

SZ z7i?5>K 

TD ^-r— K 

TG h— 

TJ ^i?4rX^V 

TZ * 

TM hA-^/C-^^v 

TR KA= 

TT M=*V K - h^rf 
UA 

UG &xr>jr 

£X-<*x*> 



US 

uz 



VN CTj^b+J* 

yu ^-^-x^irr 

ZA ^T7U*^fa@ 

ZW v?W<^:x: 



WO 99/44242 



1 



PCT/JP 99/00818 



m m m 

5 

03^«. »ih7>j?7^ (tft) tm^ttmari xyun zmmrziz 

LfrU TFT^©»K^t^x*JS«L*:S«^fieLfc^<JDS|lg©^t:^ 

S«IM77l«^ffii^n5^ eft 6> Lfctfot 
25 8ftI8©±ff*j8<. 



i ) C > 

■ 

WO 99/44242 PCT/JP99/008I8 

2 

tl W $> Z> © ifi ^ m X $> £ o 

*z\x*mmmA&. iiir/t'/^$^©7Dtxi;ti 1 ©g«±icBeic; 

t©ngtc, &mmzBm.isX^z 0 z<D#MMizMjuxyt*mm-?2>z:tx. m 
KDmmfrzm&wm-z&zmmm'f x&mm. ^©&3e^ji££i 2©s 

15 »&^Jf £f^-r£B#fcm^fcMI 1 ©S46lcM^3fel£^Jl©«JllII 

20 at vtzftm^^j x&m&iom&Tfizznzm^xmfcztiznmT^j 

mmts *<D&mw-m(Dmwftx&zuwmztttz&&wm<DmmM&tit- 
a s is- s ^ £ #t- t s iif; w x (Dmwum & -r s c t tz & a „ 

25 

&««©§§ jt? 

(1) *&Wt±. ««±t^«Ji*»j«-r SilHi:, 



WO 99/44242 PCT/JP99/00818 

3 

xMmm.ML%ttib-eis#)z> 0 cftt £ cu mz&mm.izti$:im3Lz>z£T^ mm 

ZZZ&X'ZZo 

ZZX. 4 *>&frmmiZ^6biZ.X-?5Z. ilX. HKT<D (2) ~ (5) ©^f 

15 txfrizfcmzntcftm&Kztix, frmM<Dmmmg.&mmt*2> 0 

(2) mtdrn 3x^(3, mmti-mmiz&AzntzmEj t>^M?nsi 

#81 J! £ rtEE b r * ©fU8tJlgi#{S3t £ ft -5 « 

(3) ±13 (2) ©B3xgtci,H>T, mttt&mtzJtmM-fZ>JLm&$;tsz\ 
20 k#»*uv>o ^ntao, *©ftfcctoTM*iffi*;*>£j[yfc{b£#ac:fc# 

(4) fl9ia^^->axxaT-{±. mmjit^tz&Qmmftmmii&Wu-tzm* 
£tci±ft*&m&itwmLx. mmfr&m\z^tby*-i;z>3.zxii<z\tifift 

25 cifttcto, ^©^©PJBtxaicT^-rs^iaiMT-oiijai^^^igii^ 

ftSo 

(5) HuI3-f:t>i£ XX iiuI3^;*>C J; Diiuga#5&Jl©EM4£S{b;* 

c«t*K ^o^^fjaixiiizT^r^^aiST^iufsi^mA^ii^ftSo 



WO 99/44242 PCT/JP99/00818 

4 

(6) guISSg 2x*i(i, li^v^x^eMt^fcftciih^yi;^^ 

Buie-r *>i£Axfii± N sfriB^^^;i/^Bfiex^©^tc^fffi$n5c t 
5 ^;i/^figxgii N ffe©xai:it^bTi^a^gixgtJ&-5o tteoT. ^© 

* > ##fi3UI fifed! £ ft 3 & #fc £ A> 6 -C- ifc £ o 

(7) hu^^m >^*.*ff*figxfi(± x iffia^^^^e^fiKxg^jc^-^^ 

(8) aSIB^^&AxUfcJu 

15 ±\z^x*&Mi$ l Lxnm$tLzz t&ni- * u^o 

9 - > JBift hu -c * ^^-e <£ l> o 

(9) mi IB&Jgi *j&j£xgfc£ % iiuIB^-**;w<*->jfcj£x|ii£fc: x 
20 ^**;i^*->±lc^-hi&*ijg|£Bj£r£x;fi£:. &7-Me<iJg|±fc:y 

(10) iuiB-f *->i£AXHfcj:. ttEft*^*- >f*l© V — ^tgs&tf K 



WO 99/44242 PCT/JP99/00818 

5 

5 (1 1) wSHh7>i;x^Mlgtt, mli^A'^JVmii 1,77^1/7 r 
^fcxgCBul-IISS^nsz uv>o 

(12) 11313* a-^tt*** *>-t-<&£;i 

15 ^M6{c*)3gU-C^So ££^3t^2©m#{b££b£#3*;*>hb-tte 

4 © y * - is th z> w tt m m & <a t £ £ c £ * s -< * > *: u t a * at w 3- > © f& i d 

5 i * *>&if£3Mf £#T-£So 

(13) Buia-f :f >?£AX*I&(cH$££ix£x|I©:7*D-k*^g£, 3 5 0*C 
20 5feSli:1-S^i:^if*L^o 

3 5 o«cw±©rn-fex?a«^>e>^i:i--5xg(i. ^aui^®* * ^saxus* 

(14) *&9J<Z>m7*'W^ti:s ±IB ( 1 ) (13) ©^TfL^tCiafe 

© n<s?r © * § £ -r 3 $ 4> * < t- a c £ * o 



WO 99/44242 PCT/JP99/00818 

6 

tlZTfr 4 Zf* h >J ? X&m-C&^>X. ±15 (6) 73S (1 

5 zoTtT-i b o txm&b&tz. ±ia (i3) <D&Bj}tmmizKm%'j> 
(i6) *&w<Dmmm7iKmm&, ±§s ( i 5) iz&wkdtz^ j 
z<Dm.m%.7Fmwi±, ±m (is) cdtoj- ^ v y pxmm&m^T^z 

&Mt5i3lgJ:, BuSBff§2#St®±{c-&$£^#:£&i!^3ig4xiii; N 
€ * xifc&^tt t m -r * - £ * £ r 5 o 

s&g^ji©«;igi& 3 o z\zx, m2&mmh. u-CTks 
<* * * © ic « 2 #8tm & 7k £ fct*rt&&sy t &m $ « 5 e tt-e <t 



WO 99/44242 PCT/JP99/008I8 

7 

z>&wmfrt>mz>%z2ftmm*BtfL-rzm3T.m£^ lutein 2 #stji±(z-&$£ 

m-rziz^ mmm2^mmt. lt. ±ga (17) (ciBtg^^^su^ftxT. so 
Wk a & a \z j: t) fij el mm & «* ai * m ^ x v „ 

10 K>m&-sim%mwM}imM2i£tit*. m&m 1 t (omntmrniz, ^wommz 

15 mat, *mR<Dmm7K4 ^vm^-ismvmicDMmnmmiz&vzmiv 
jzmzTF-rmMMx&Zo 

20 Xg^^firiSitfeS. 

S4(i, *«I!I©*«7^W *©lE9#»©i6 l©^S£©JfcS(Z:fett.SSi!4© 

25 B6li, *^B^©^^/W^©fe^^S©^ l©^J£©ff*jgtc;fctt5MS6© 
ig^tlliriii-?fe5 0 
I3 7<±, Ml 1 ©IS (El 1 ©S« 10 0) ©lx— if— #©&f|K?t-f Sigjggs 

©£{b£^naT-&-s 0 



WO 99/44242 PCT/JP99/00818 

8 

EI 9 (i, El 2 (DUm? x (Dm 2 ©lgS*tBfI0t-$5, 
5. 

Ell His Ef2 0^M5 s ^WX*BfiJct-5fc460m4©Xg^^^-»f®EIT-fe 

So 

El 1 2(i. EI2ffl^JK^>'^'f^^f^-rSfc«)^)^5CDxa5r^t-»f®E|-efe 

So 

Ell 3tt N 0 2©5SM5=/t-f ^5:ffJfie-rSfc«)CD^6CDXg^^f »f®®-Cfe 

So 
So 

Ell 5(±. EI3 xa*f¥lfflt3^-rfe«)©WrSi0T-^So 

Ell 6t±. EI4 (C^f Xg<Z)^«BS^-rfc«)©»f®EIT^So 

017lt H5 {c^?-rxS©^i8B*:m-rfc«)CDWr®E|-efeSo 

Ell 8fcfc, El 6 ^^^-XSOl¥aiS^-rfe«)©»rBIEIT-feSo 

E119<±. (a), (b) &iz^ *&W&m^TmM$tit^J tuziyvi. 

-*om&Ei-e&So 
Ei2o«, mmmmmw<Dmf&&mw-rzfcit><DmT'&2>o 

El 2 ltt, &SMf£g©g6B©»r®#tig£^-rElT-i&So 

E12 2fcfc. ^g^^^M©^SC©Mric^ili^-rsfc46©ElTfeSo 

EI2 3fcfc> ^Sffl^feJfr^? I- U * *a«<Z>S&ii#aj<Dtfi 1 Olg 

El 2 4I±, rfc^Sffl^fcT^-f 7 7 h U ^^S«CDgijg^ffi(Dm2 0Xg 
£ ^-f 5 s 'f * ©»r ®EJT' * S o 

El 2 5fct, *ftW*m\,vtz7>7 7-'( h U **g«<Z>S3ig#ife©!f§3©XiI 
*^tfM x©»r®EIT-*So 

EI2 6tt, KWmm^tzT >? 7- 4 7v h y ^XS«©S}ig^^©^4CDXg 
^^^--^^W ^<D»f®EIX**So 
El 2 7 11, *$eH8£JB^fc7*^w 77 h l> *J*gJK©giai;&fi;©fg5c!>XJI 



WO 99/44242 PCTATP99/00818 

9 

S3 4(i, Ei3 3 <d jimviEi g x ?r t) nz—mte^mcD mm Jim 2 &7jk-t 
m3 5ti, ej3 4<oj:m^m%m^xftt>nz-mfc^m(Dmimj:m3&mT 

15 «B&»r®ElT-^5o 

i o o mm 
i 2 o nmm 

20 1 4 0 fSBS^-f^B 
1 6 o Jg=gJI 

i 8 o m^tt 

25 jut. *^w*®MEl@^c^t-^fJill^fi0!lt3S^v^•c^«e^wite^-r5 o 
<^i©^ji©Bji> 

[xil] 



i ) i") 

WO 99/44242 PCT/JP99/00818 

10 

mitTjk-r&oiz, mm i o o±iz&mm (Jtmwm) 1 2 o^Mts, 
jut, s« 1 0 ot><tv^-eiii 1 2 otcouTt&iB-rao 

©SIR 1 0 0 tco^T©ifciE 

L<^o £©i2S§^#i£j©££fc, tt©«fi (n*) ^|<)5:!), # 

10 s^fe^e 1 4 o-^nae 1 4 2 srff^-rsfigt, ^©s^-^fifc-frajtctoT 

(27*n-tr*i&g#iS< (^xif3 5 0~1 0 0 0X3ig) ^ 
©H^T-*. S« 1 0 0#WffM4{::@n-t^n«, i«10 0±^©t«s¥Il 

t*oT. S« 1 0 Ofcfc. tfcig^Jl 1 4 0©fl£fi£©|£©g^Sge£Tiiiaxi: Lfci: 
15 m j& 6 s TmaxW±©#&T-#tl#£*X-C0 5 © *>©#$?£ l^o UtttttcOu S 

*£ 1 0 0©fllfi&*mtt. I^3 5OTO±0%0^St<, 5 0 0'Cm±© 

I«1OO0I$I1 EfKM£*i&l,>#. »*UU 0. 1~5. Ou 
20 MST* &&©#$? £ U< , 0. 5~1. SmngS-efeSCDtfJ: 0$f * UV^o StS 
1 0 0<DJ¥£#iS-f £3i:&g©{£T£lS#v J¥-TgSfc. 1 0 O^iS®^ 

J§£fc:li, *©J¥£ti\ H*fa±l&fiI£@;L 3 £©-*:£ oTfc J;^ 0 fcfc. >fc£t9 
-lC^»T-#^» .fcotc, S« 1 0 0©J?£l±, i%-X-$>Z<D#itl-£. L^o 
25 ©#gtJI 1 2 0©lfcHJ3 

#stiii 2 0(±. wmmttm , ib^mtm (mmmiKDit^s. 

*} Z<DftU® 1 2 0 S^ltlfi 10 o©#gt£{£-r*©-?r;&£o 



WO 99/44242 PCT/JP99/00818 

11 

o &£fl£*r I" £*©£3M:f 6 £ iiiCfl^o «F*L<tt, jte©«8»t <fc *) s # 

anno ^^fie-r^^M^Ji^^^fctt^-^p^o^^^^^sfettii^-r-s 

TttiiJ^jXS^^fc. #6tJi 1 2 0##£l&JfcbT-IISm#l;:&!K ^©^fl# 

*&wx&, ;:©j:d£i#f4£*i-r5#j8us 1 2 o&Bm&iz^ &mmi2o 

(Dft-mm 1 2 0 -C©iiJSiS^$:iSjl^-B--5*0-^^^o tfcoT. fJSIjEiifli # 
A. T^JVy -rx> i) n > (a-Si) 

:®7W77->'j3>ij'i:it 7k^ (H) ^M^ax-t^T fciw,, 
20 *§£\ H©^WMIi> 2^%tt±ggffeSO#»Sl<, 2~2 01?%g 
St^SC^J; c©J:ot N tK^ (H) #^ fi M£ft, T U3£ N 

tt:^lltt:?Ji5Cfcl:J; oT*llissm#^ 1 2 0 £1*3 IE # SB 3= 

U •€tv* J ±T©^H*i«J8lt-S^3i:«;-So r X > *) u >4«<D7k^ (H) 



o 



WO 99/44242 PCT/JP99/D0818 

12 

mifr^mt utb\ s io, siOj, sijO^^en, ^-rs?<b^i: 

l/tlt ^x.«K 8 S i 0 3 . L i 2 S i 0 3 . C a S i 0 3N ZrSiO,, N a 2 S i 

&{b5"* >fc LT«\ TiCK TiiOj, T i. 0 bft. ^^>mit^^} 
10 tttlis #Jjiti N BaTiO«, BaTiO,, Ba 2 Ti 9 O 20 x BaTi 5 O lh 
CaTiOj, SrTiOj, PbTi0 3 , MgTiOj, Z r T i 0 2 , SnTi 
0 4 , Al 2 TiO s . FeTiO^flf^JiJ. 

MHBaZrOj, Z r S i 0 4 . PbZr0 3N MgZrOj. K 2 Zr0 3 #3Mf 

IS hiX'ba 

C. PZT\ PLZT, PLLZT, P B Z T ^<D-fe ^ 5. y t> X & 2> UligSS 

20 mmftft^ttUt l/Tliv -CH-, -CO- <>rh>) x -CONH- (7* 
^ K) x -NH- < H) , -COO- , — N = N — (7*/) > 

-ch = n- (^^) m<Dt&fs (yeommtj:*) ztic><D&&ifiwm$tiz) z 

(P MM A) , #U7i-i/>1r;i/7rY F (PPS) , tf'jrc 

-^jix;i7ti> (pes) , ^***/mm&&tb[-f etis„ 



WO 99/44242 PCT/JP99/00818 

13 

F. £Ji 

^Itltlis Al, Li, Ti, Mn, In, Sn, Y, La, C 

e, Nd, Pr, G d , S m g; tt Z. ti 6 © -5 *><D'P& < t. i> 1 m%St! 

10 ©&#&IHIl8M4£j&«-f 3fc£>t::, %<D)W— < -rs&gas&S 

tilits 1 2 0 ^©ft^(3l^^3&s^>E)^ 0 ^43. 

#SfS 1 2 0<DJBfi£;fri£li. 1$t3f!g5£;**,?\ fll*&fi£-S>iilSJPS?CDif fcjfc u 
Til^S^^n^o jtfcx.HU GVD (MOCVD. ©BE CVD, ECR-CV 
15 DS^tr) „ ^-^iH^S (MB) % XvW*'J>^ 4 *>7U-t4 > 

mm* **^<D&m* ^>^^o.t • rns*** f (lb) 

20 ttJMt5Ci:t-e#5 a 

01*. tt* #8SJ11 2 0 Of&tiL&T^ >\>7 r ^> U ^ > (a-S i) 
CVD, ^CfiffCVD^XvC VDt«fc LV^„ 

#8tJI 1 2 0 S^lz-WtiSt? * * **-C#if£-r£i§^\ * 

25 ©##i[U^o 
[XfI2] 

s2tc^f<to(^> a-«tji i 2 o±tc, &m?*m mm^ju *>m) 1 



WO 99/44242 PCT/JP99/00818 

14 

is mm ■< * > & a h & mm u x i\ * <> 

■ 14 0li> fllitfcf. Si0 2 I (^ISi) 1 4 2±{cBfi£^ixfcT FT (J$|g£t> 

168181 1 4 8 iis y- 150t BFa3|feSllgS 154fc, m±ktT)V * 

«^*>e>&S«g| 15 2 £:£Hfit-f *o 

«fl6<z>jf^-eiix ^6is i 2 ot^b-t^tten^ff^Sii b-cs i o,igt£ 
io giuti>5#s s i 3 N 4 &ir©-£4>{tfc©i&ajg£&JB-r*;i t*t-^-So si 

fetftlZtt, mnt£. 1 Oiro~ 5 /zmggT- U<. 4 0 nm~ 1 ,u mil 

ft*5> S^lciottt, S i O l H^©*P^^*^-li-r. #!SUI 1 2 0±{c:jfi 
1 4 0 (ilgr^W^JI) fcJU S20fej|t/T$ix5<t^ftTFT§ 



(") f) 

WO 99/44242 PCT/JP99/00818 

[IS3] 

^<*1 8 0 izm& -r 
10 BuMfcMJg«J£fli^Slgi^ ^xtfMifi (M^/W^JB) 1401 

&*s»j##s*b3!<D«i§r\ ytmm&nm&i i o o * rztzftmM&vm^&i i 8 
st-r^o ig^ftji: lti±> ^^/w^^jci^if^-^^tc < ^mftmmhMtez 
mmm i 6 o hut, 7fc^tstif*^JSfflv>^c^*>^#5o c©s®*}gteig 

©SJi: Lr.03x.«^r<^y^^#aSjCD^^ U-4 5 1 D (&S£)> 

20 ^Ett^ y — # > FSsftf);* y — k 3 o 4 6 tah:*mtfz>ztw 

5. v ^ffl^-f i/>^r-7D-2 10, D- 6 3 6 £ffll*3C: 



D O 

WO 99/44242 PCT/JP99/D0818 

16 

«tjb\ mTjktmtt!). e?fti8oi»i:ifii6o&Mu z<D±iz&m 
tew&i 8otuti^ ^ tci®^^n^v>*s, s« («#) , &izmwm&# 

m^mam) HosMu ^e©^. i&iem (ssBt-^/w *e) uoj 

«J8V**C mz.lt. IS?ftl8 0l±, (T g) jfefcli 

15 ©Jfb^* 1 ^* b<«8 0 OWT> <t!)jfSl/<li5 0 0WT> 
<tt3 2 0 •CttTO^'CMt 5 3 § S . 

20 tt#mft>i\. #«^-fig^llt-?>iim© (i£g!!jS©) £<ffifc#:7 

(EVA) 3?<Dtf«;*-i/7* SWJtV7<r >, 
h\ # «J -f S jU'J7$ F -f ^ F > # U h x y - ( 4 - * ?>l"< 

(EVOH) „ ^'Jxf i/>rl/7i'l/-h (PET) v U 



o 



WO 99/44242 PCT/JP99/00818 

>9-V7 $ V—h (PBT) % 7U >sZu^*-V->^\s7 * U- h (PCT) § 
©^'Jx^t;k *Uoc— t^K ;KiJx-f;^h> (PEK) „ # ijx-r^ 
(PEEK) % *'Ji-f;K #»J7t*-;MPOM), 

3L#*ri,mm. y^^-fvmm, j-*)T®m. *^$>®m, * 
mmx>)^x5rj\,, is*)=i->®m. &tc&zti*>*3ib*z 

So 

20 %<D®m*mvt-i:&r>xt>ig%£m&'rzz£ifi-cg, mr^ tmn*K mm 

^f$i&T;W7 (09;Ui. WL&zr-i *zri>4) &mm-rz±T:jm 
25 XZm&lrZ 0d;U;f £7-7^*-, ^t»I, Mil, ^ 

T&£^U ifc 5 £ffij|c©ffi± (I^Fti-CDSi± N :£7 3><D«HJ:. 
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[Ii4] 
10 SCfctfif^ivSo 

cc-e, 7^-^ 3 >tit Mi*3t5iRjRufe@^3f4 i 2 o ©#t 
&<&ifiwm7*nxWLm?zz}i&\,MK £(c, i 2 0 

20 a 1 2 0 a#icnitai3i#i£ j; ost^n^i^Htsfca&ic, tHjansiiffl-f 

-e©-o(± x coi4ig©n!ii: < t !), 1 2 oK&A^tifcSHjsiigji 
25 mi*>m*.&7km (h) *s^ii (n) #m#ft;;*fu ovists 

&*.m <h) . mm (n> &5v*tt->»;:3> (s d iz&tftmm 1 2 ossus 
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lot, ^ii)^^-y4J4x6hfc^i5ii 1 2 Ofli, IMxficDHJgKJ; 

ymziiTkm (H) N (N) fcsiwii'Uny (s i) tc<t »> fi-mm l 2 o 
5 <D<&&zmitj£-&x. &mm i 2 0 tm&L 100 ^©^ni^^j&ent^ 
-So ^©^^-t*, m&£(D®m&ii s &tbt>ntzftmm 1 2 ox-it, i4ig<D 

10 rt«** m^u mm . ^—v*. v^^d^ n m^igu 

OMMfcls — Jf) mtfim? 6*X*#. x4f->Vl/- If, Nd-YAG1/- 9\ A 
15 rU— 9\ CO^- If, COU-lf, He-Ne I' -If ^#$Fig£fl!^ 6 ft x ^ 

lx— if t,V\ 0 

i 80^s«i o o^(cs&±#£ii£/^<i:b£-e-s;ii;&< N -r&fo*>2Hb, 

20 li^4W«Ci:«t<, #8SJI1 2 0£!<J8i-f SChtf^S-So 
#&J1 1 2 0 KT^-^g >££fc$-£5fc:?gU-C> 

Saltans *f#©&g«U 10 0 nm~ 3 5 0 nmISf$5 

25 5C> 2 0 0 nm<D»M{C^LXSiS^^mi^{3ii^^-^#it*^o„ CCDJ: 5 
fcti^fcili, 2 1 0 nmttlCiSilCl #J;t«> X e - C 1 ^^->t U— »f- 
% (&^3 0 8 nm) % K r F U—tf-ft {®L&2 4 8 nm) tuX^m?** 

mmZtiZ U — if^CDSfgli, 3 5 02p€> 1 2 0 0 nm 



n 
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**Jl<*-mmi±, 1 0-5 O 0 Om J/cm 2 Sfii:-r-5CD*«jf?* t <. 100 
— 5 0 OmJ/cm'iHttSOtfJ:^* bv> 0 SSatlff F^tt, 1-10 

5 OOnsecSgJitSOA'jfSK, 1 0 — 1 0 0 n s e c £ "T 3 © # <fc 

1 2 0£Jgill,fcMS*tttC<fc»>«|g3f:jl i 4 OlcM^tP^sa-r^^n^fe 

So 

10 1 2 0*iiiiLfc^i*^*sfete^ 1 4 Ot*tiltiiKI§ 

mm) 1 2 0±K*>*^ (Ta) %f<D&mmi 2 4£j&fi£irS2fai#;fc* 0 C 

ncto. &mm 1 2 0 &mmistzu—*r-it&. &mmi 2 4®mt?^±(^ 

15 las t^t-iotc. ssi 0 otc**so^.tx 1 0 0 &&mm 

#ste**ft-i&-r s c: t *. * s „ 
mz, w6tijjk-f&oiz^ m&i,x^z>frMm 1 2 o&, m^atmm. 

20 So C*i£<fc»K &<£^Jf (SMJtr^W XB) 140^ ^180Cgf$ 
S«l 0 0#5£#^x©<fc?&ii5<aiifc*m> #'J>&#*4 

£nrv*si§^£fcju s«iooa, u k&j* 
25 nso tut>*>, nmm Ltzi^&m 1 o ot*tu *sgHj§£jg/8-f s«rt#-e# N 

s i o 2 mt<DRft*-?\ &mwm 1 4 o±-N©iE^^cD^m®^mM©^M©jBfig 



WO 99/44242 PCT/JP99/008I8 

21 

mm-t z>(D T-tt3k<. MM® (sj&^/w *jd i 4 o t^^^nt^gistc 

&^XMm?2>tztt). #1481^ (SMS 14 0) Ifef^tcjfpjtpfc^-f, 

fjsi^ (««e^/i 140) ^©^pt-^*,fe< N &mwm i 4 o©muii3S44£ 

g«< 1 0 O^tf^JMUi 1 2 0±K, llf/W7il4 0tU^ili 

cMosiii©TFT'S:Mi> cn^ffttfift z>m-&a>m#.$j tummy 

<* *t 5 foaiiSMffl * > a Aigt o ^ r *> mm r s » 
(Igl) 

maizmtji^iz, mft&mm. i ooic, &mm (mx. 

«s LP CVDSti t) JBfficf tLfcT^l/ 77^J/ij3 >® ) 12 0t, tpffiM 
15 («U^.« X Si0 2 «£) 142t, 7^;i/777i"j3>I (M«LPCVD« 

iz i 4 3 ii&m&izmmmmi^ m^x. 7^7 7Xi»j3 

fc*<to(c (f^>7>t-Aoi^iii<) , H-@mtc2sm±^ssit$n 
*c*:##£lu„ z.<Dm-&iz&ytmti* zcomm&tt < . mum**-*;: t-e 

(A) E18©^SBie 1 2 0©ff$j&&-?&-3T*|iaJg 1 4 2<DMm.ffi 
■(B) •ffgJl 1 4 2<Dmtftmx$>-DXT ; E}U7 7> X U 3 >Ji 1 4 3®JBfi£Bu 
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©i^-f*i,a>*:fc3o .r© (a) ~ (o ©#-£«. (o ©§ugi$»j#mfc*?£ 

7kiH#3 5 0°CJ^±©S^(C-C^8iS 1 2 OA^&ttiHS^J&SifcSo ftoT. f»J 
Bifeil A XSfcJ:, ^**;i/Jf J&j£m©llflil§»! ("C) tctff^di: 

10 fc#>. Hfl5Bf#i (A) (B) X"bnM*JmX'&Z>. 7^7?7i/'j3> 
M 1 4 3#u-1f:r^-;L/2ftT^iJga{b£ftfc&©Ji£. aHIKi(£jtfflW^>CD 

(A) (B) ©it^Ctt^*-^©36£ef*#|»<x (C) ©H^-tcli. fefcx. 
7f^77Z->'j3>i 1 4 3 g#K^-i?#<fct>£:i: bT4>x -£©^©*£ll 

TZZ t^T-lS. "T^iD^, 0>l;U£;fcmW , *>£&A-r&©-C-<&tl,fcJU *5g£ 

20 Y*>i£AXfl©§|Jgl$»J (D) tlttt. U— tf 7--;H-efe^T «fc v%. 

(IS 2.) 

&/<^-->^bt, ft^;i'/^->tl/t70>n44a ) 144b$ 

m&temmj *>axigtt, *©iiflsii#i$ (e) tit, ±mu; (a) ~ 
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§5, <±s 03 1 (Z*tJ:ot, 7-f 5>K 1 44a, 14 4 b±f 

<6^t, 7^5>H144a, 1 4 4 brt©5^*;u^j^fc5tt|6|-r.&g&#{c, v 

x^;^->2o i *ffmuT*5<o f its ^<D^mx'mmis.mm-f *>mx. 
tintm-i #atjg i 2 o tciRjw-c&A-f -So 

0 1 Ot^^tiSiot:, 7>f 7>M44a, 144bSI^-h^il 
148a, 1 4 8 b£, 09;tl;f. C VD&tCj; D^fiKrSo 

f«iaiiEJiffl^^->aAXgJi N ^©HflSISgH (F) tit, lilfe (A) ~ 

(E) fcmtCfc. 1311 (^-h^M) t!3^«it5Ct#-e#5, -l<Z>i§ 
1^C|± % 03 2t^tJ:ot, hSg&SIl 4 8 a, 14 8 b±ffeot, 7 
0>h'144a, 1 4 4 brtcD5^*;^lt*:tt|qJf SS5#lc N 

> 2 0 2 £ff$fdtUT43 < CtWS UO 0 
U14) 

01 l testis *U i' y 3>&-5^tt^ *;i^*»e>&3y— hS8s 
15 0a, 1 5 0 b 4Mf5„ 

(115) 

0 1 213^-f cfc-5K v tf U 5 Hfi>6S:5-77i'l l 7 0£Jf$f£U ^— h 
Mm 1 5 0 b43«tW^^® 1 7 0 UTflHv t;V777-f>t\ 03 

X.fcJ#D> (B) 0^t>aA$ff3o J;ot> p*Jl 17 2a, 172b 

i<JJ$<£jtJB>r t>iiAlgli, ^©HiSgl^^ (G) tbt> ±&Lfc (A) ~ 

(F) CO^D>>f*>aAiltill$t:iit5Ci:iSTt5, d 
£>it£, fi«Jx.«B 2 H t (5%) +H 2 (9 5%) ©i^7$77X7ftl, ^ft 
K <fc D ixfctf o > -f < * > Ztiam Us giM S§£;fr£ -f 

JT*>&£*tT. #bs® i 2 o tfer-pjii-ir £ 0 
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ZOtgf— hMffi 150 bi s 03 l©v^^;t^->20 1 &3U<± 

5 Ell 3 tc^-r«fc-5(c x 3|? U < K^i»e>&.g>v**Jg 1 7 ^— h 

mfil 1 5 0 a43<fcW^ £Jf 1 7 4 $77^ i: lx-C«^, t^777-f^ 09 
^.li'J > (P) CD-f t>aASfr^. CJxiZctoT. n'Jl 146a, 146b# 

fiJSH£3IJ8f *>i£AXfttt, ^©miB##i (H) fclT, ±xBUfc (A) ~ 
10 (G) Mftiz & N c©U W *>i£Axgtf^i$icHfl&^-3c: t#t#5o c<z> 
*§^fc. 0>J;LfcfPH 3 (5%) +H 2 (9 5%) ©ig^tf^^XvfcU 

15 ii^nr^ #bsji i 2 o ^x-in^t-So 

fcfcx C (DWj^&f— hmm 15 0 a#0 3 1 ©TX^;^-> 2 0 

&EI3 2©v^^^^-> 2 o 2 tmmizmmTzifi. mmmmizm^x^- b 

±IB©|HJSI{Sjiffl-r t>SAli©HlRIB (G) (H) (i s l§55 
20 Vlt6f©V-X, K 1/ >i@-v©^$SU^ t >a AXl J: il^f ife o 

(117) 

Mi^ igl5 2a-15 2d*Mt5. 
25 Z(D£olz LtifiE^iifcCMO SijgOT F 0 2 ~0 6 tc;fctt 

?I (fif/WXi) 14 0t^^^So fcfcs JHgie*iiB& 1 5 4±lCG^J!i£ 

(118) 

El 5lZ7fi?£olZ, CMO SM0T F T±tgf It tt©x*i!r^©l 
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(119) 

is^u-y-itt&mm-rzo zniz*.*), &mm i 2 0 ornate tz&& 

10 lS{Ci>VATiHJSSBI^^b-a-LA!)5o 
(iilO) 

(is 1 1 ) 

S&K, #8IJI 1 2 O^y^ytJ; t) Bfc*-rs, ctitJ;D s ii8l;s 
15 -ridt, CMOSIfigOTFTtf, 8 Otgf ^tifcZ ttftj, 

<^2©HJS©^> 

4 o^2^«g^-rs*(D^$»») N mi<Dmm<DJtm<Dm i~-m6<DJimizmx.x. 

20 03 3~0 3 5cDXSAsJiJn^nSo 

cc-e, z<Dm2<Dmmv>Bmxi*. m 2 ~s 5 iz ^ mmm 1 2 o#aii# 
atii^fr^nso c<z»^2©n«i©B^-^j±, 0 3 ~s 6 1 6 0 
^m2^sf^i:^^n^o 2e>tc, z<Dm2<Dnm(DBmxtt;. w3~m6<Dm 

25 I60I1^7lfe®|lST-(l, 1 4 0«^2^J5fg 1 6 O^U- 

1 8 OizmW-tftxtcZ. 

^« -©^2^^ 1 6 QX'<DMmz<&mt?ztztt)C ±mvrz 
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KIT, 06©Igtl;HI?ix5S3 3~S3 5 ©iiJOXg 1 — 3 lZ-Di\XWl 

[MtiaiLm i ] 

5 @6©igtsnt, m3 3iz7jk-r&oiz, mugtrjuxm 1 4 o©t@ <& 

Hu§3®fbsuiE^#j£ffl^sJ(§i§?> m^ntum^m (*if/wxi) 140© 

if **<z>«M£ £f& c fcg! {b # S£ c <fc D au iS^fbMgMfSI £SEfb <* -frr ,&«£M(& 
15 *Jf ) 14 0fcr*g?*2 0 0^SiiU ists, 

^tt*aitt©-«, 1:^*180, 2 o ov>mmfre>itm%tisX*>Bii*o 

20 ft*. H5*fcJI«c»K -&m^#.2 0 ODCgf l 1 9 0 £BfigU ^©±(3 

(mrn^'u *m) i4o*»fi£u *<d&. nrnwrn mm**** xmy 14 
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5 Z^ifftl 8 0, 2 0 (XDmf&tSmt iS^^UM. (Tg) £fcfct$Hb 

2 0 (Hi. 13^*$Z®& (T g) £fc(±&<b^##ii; L<J±8 0 OOT, <fc t) 
$?£U<l±5 0 O-CttT, $6t^SKIi3 2 0 *CJ^T©#**T'MJ5E;1- 3 c £: 

8K-;«1^ (EVA) Hf<DX')*U7 4 Stt*Utl/70> 

tf'jlUbtr^K ^UJgfbt:- v^v. #u #V7^ 

20 >^>-l), T'^^-yx'-, 79 U/HRWJB, #V V P-K 7 

tVK-KT-vy&m'&fr (Asmm) > *u 

(EVOH) > ^U^^UV^l'^^ h (PET) , a|«'y^l/ 
lx— h (P BT) % 7iJi/^DA^>fl/7^1/-h (PCT) ^ 
©tfVi^TVK *»Jjl-^;k ^Uac-^;u>7- h > (PEK) % #"Jx-r^ 
25 x.-T>ltr h > (PEEK) „ #'Ji-f;K ^ K N /i?U7t^-^ (POM) „ 
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X7^hv-, ^^^r^>^flg N 7^/-;nsri!i. i'j7©i, *^$>mm, ^ 
gaia^un:^^^. ^ur3->mflg> *y7v*>^ jfci^ne^itts 

5 5o 

n^e^2 o o t bT^fie©HiT-^fie^nfc*)©$ffl^sit^-c{i, *3a<z> 
-ftM#2 0 0 £-#ttCfiSB-f ^fflts-?>caei^^ 

±xmmx&Zo 

#^©«m-Tr<fcoTfc<J;^U Z&V'l&mi&'t Z&M<DW± (J5H-©iS±> 
x73>®ssi±, ry>hs«co±^) , #?)t(±S^ tt. 7^#. .m^*^ 

(om^(omm ±x- & o r <t v>, 
[)ijnxg2] 

25 ftlC. 03 4tC^-r<tot3, ^2^HtST-fe5^^glH4^afM 1 6 0£An&U 
f»£»<*-fr*o COD^m. &&fi!l£8»/I 1 6 0<D&*?j#g££fc«K -ftfis 
1 8 0 SSIglT^W KM 1 4 0 t^OfSlffifc^-ii-SClh^-e^So fcfc, - 

8 o *m*) M i,n*im-r z z. h&x z &<> 
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m2$-mm 1 6 o t ur ±i&Ltz7k®&mmm*m ^ tzm^ tt> 
m2frum i 6 o *^tsmmit7ktmMz-£tu££. < , &£L<i*m7kizmit& 
<t^o m2frmm 1 6 o t Lx±ftLtzmm&#mmvtmmmzm^km-&izi±, 
'j>*< tt>m2#mm i 6 o^^tsmm^mmwitrnm^^tm j;o„ m2& 
5 mm i 6 o t o^iiiUfcsn&ijfctt^siisitu* osuni^ffl^M-rs^^^j 

mmizT7u-isa>M*m^frm'&iz&. xmrn iz * -?xm 2 &mm i6ot 

fijaiSI£i££b;*-e-5 < > 3<Dt^, SA-ftfv cosmic J; ») ^oymmifi&mzn 

10 So 

[iiJnxM3] 

- tT, 13 3 5 C^-TioK. -&&^{*2 0 0(C&^£ft;fci$g|5 ; /t.f *Jg 1 

15 ii4o ©nisiiix 0 2 t^-r J: 5 izmmomw. 100 

^Il4O0Slilii:3l;t4-5. 

W±©«t 3&#X;g£|£-t> Ifc&M (fSHv^W *®) 1 4 0 (D-frmWfc 
2 0 0^.056^^^ T-T S« Sfc|g3?JI (KH^/X-f 14 0(Cfi8g 

20 B&mzir 

^2©^fi£©^-Cli, fi[fJ8t^T'feSttte^® (Mjm^-'WXJl) 14 OS 

i*&w.mizmm??><z)T:&K< y %i#. mm 1 2 o#tfig2#gijii 6 ok*^ 
-c^aiL-cz:^fe3i:^2 0 ofcfe^-rsfca?), &&&® mmwm 1 4 0) ©# 

25 #8Iti^(C#olfcfl-8g$J (&£3?JI 14 0) < N &$£^J1 1 4 

o (Dm^mmvii zmm* s z. t £ <&<> 

±i$©Sfl 1 ,^2©HS£®^Jgt'l»B^tfc^*ffl^Si:,0!lx.«.H 1 9(a) 
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&m±izmm.x % z x -5 t & s „ 

El 1 9 (a) -etts 7^Z^y{7mfr<btjiZ7 V^r^yjuMm. 18 21C ^ 
II^W*£m^®i8aMflfa£*i£CPU3 0 0, R AM 3 2 0 , Xttiti®m 

019 (a) ©T>f^n3>ta-^(i7l/^i/7jvS«±i:M?JiT^5 

0 19 (b) (c^-r<t-5tffl(/tc^<. gc^ efi-r-^sfc«)tc^Tt*, 

<^4©Hfig©fl : $^> 

io *mm<Dmmx'tt. ±^<Dmm^^^ 7<Dm^ts.m^m^^x, 020, 021 

15 h^©^W5feiH4 0 0 , H^«4 2 0, 7^f-f/7h'J ^^Ife4 4 0 , $g 

4 6 0, #isis«4 8 o , mattes o o £jm-r*o 
*nm<D&mx'&m? zt ? r * y^ v y **g&4 4 oou H^a$4 4 2t 

A) 4 4 4 K ^ Art3I©7^f >f 77 h U -^^SffiT'feSo 

25 C07^r ^ 77 h 'J^^If£Ig^giOia!ffliiiB]!)Si 2 1 t^tl s * 

0 2 2 K^ftfcJ;?^ SjJjlgM 4 2li, V- h#7- hf&G l<3&jg££*i„ 

M4 6 0tg«^ftfcTFT (Ml) £ v 81,114 6 0 ZZ^tio 
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h* 'y^n— giJ4 4 4 l±. ffijfjtg&OTFT (Ml) t@i;7Dt7t<tD 
^^nSTFT (M2) £^A,-e«tfifc£ft.5o 

02 l<Z>£<BdC^;**i£ J:^C, BJj|g8 4 4 2fcI;fctt3TFT (Ml) tiU V 
— ^ • HUOil 100a, 110 0b HOOeL >f— Y 

&mm i2ooat, y— hmm nooa^ *&*iigt i soot, v—z • h* 

t-f>tgl 40 0a, 1 4 0 0 bi:StA/t-<|^^. 

1700 tewmnm-e& o . 1702 izmmnm 1 7 

0 0^4 6 0 izmmzmua-r z>%m mm^&n&wijamm) z^-to m*. 
Ei^iMtt^BSLTfeSo siMtmes 1 7 0 o& 1 to (ytmmmommji^ju&m 

ZtlZo 0 2 1T*{±, ^^^©«EEWJa^^ 1 7 0 2 {ZiJ^Ts Bfft*gi 

1 7 0 0 ©TcDT«l^i^l^ (4>E3J1) 10 0 O&ZE^lzmikZn-C^ZIfi^ 

vt>ztnzm.jZ.ztiz*>(D-zittt < s TJft^iK (^ran) 1000^^ 

Sfc, 02 1 ©^fiOt^^rixS <fc H^-T^— 8P4 4 4SMt5T FT 

(M2) 0\ V — Kl>-f >Jg 110 0 c, 1 lOOdt, ?-*>;MH 1 0 

o f v-bmmm uoobi:, hmm noobt, mmm 1500 

fc, V— X - K W >«fig 1 4 0 0 c, 1 4 0 0 d ££^/LT-#lJi£;*ti.£o 
fciK 0 2 lfcim-Cs #I#f4 8 0B s 08;Ui> ftfamfc v — 

"CifctK #I8M4 8 2tt^iim«i-r-feSo #Iff 10 

0 0ttSiO^t*D, #If^l 6 0 0liI^J8 (tt*.tt^ SiO^) 
1 8 0 0 £fc> #iftl 9 0 0ll, 0»l;Ltt 

WT> 0 2 1 CD^g^^^g©|^jt7'04r^{z:oi f %-Cs 12 3 ~0 2 7 *#JB 
08-11 8 fcls|^©lS{igrP-b^^^T^ 02 3©<fc-5&TFT (M 

i. M2) mm&&m<fr-ov— {mz.&. &mm&) 

3 0 0 0±lZBf£L, &mm 1 6 0 0 &«figfSo fci>\ 02 3 C*^T, #85 
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ff3iooii, m&i&mm-( *>&&xzti~c^z><fr&m (u-if-iRiK/i) 

•5*5. i2 3flt TFT (Ml, M2) tt^lc n M<D M O S F E T £ 

ITV\5, <BL> Cft£BS^£ft.&fc©T'(±fc pSOMOSFET^, CM 

o smmt br*>*v% 0 

5 ifcl^ i2 4 C^-f<fc ili 1 6 0 0 ^ J;^T%l%ii 1 0 0 0 $M 

ttfcjcy^>^L> StfWtglngM 0 0 0, 4 2 0 0*Mt5, Ztl$(D2 

g|pgp4 2 o o tjsv^T. T%|gii (*fgji) 10 0 OS^tHiLTV^ 

ifctC, i2 5C^t < t?t > I TOm&<5V\fcJ:;p;t< =; — J-"i7A^©£ga>e>& 
5iItil 7 0 05Mt5o I T0J^m^«^£&j843!©tta't*.si/ 

i2 6C^ti5^ &«flll 8 O Ot^btiSl 9 0 0.£«te 
15 m) TZ* 

^l"s i2 6l:it<t5C> I«3 0 0 0Oj(ii^6x + i/?U-4f-^s 
& U f!lSi(SaifflW^->t«tSf^ffl*>*Jffl VTftMm 1 2 0 CSJSt^m££ t£ 
ti. £©t£. S«3 0 0 0 £3l#iiJ#-fo d©£;#, Sl^iiJ^Utc^tJifCD* 
SHbft^0t> T FTfc£Kfct&Wtt^-^#ifebfc^o 
20 &{C, (U— tf-l»lRS) 3 100§i*t5, £ft£«fc»K @27t 

^t<t5*7^r-f7v h y^xs«44 o^^fig-r-So ia^*€i 1 7 0 o©is 
@ (#s9t^ 1 7 0 2©^) ttsaiLT^o. ma, h <om$mt£&mifi-mifct 

StoT^^o CI©&. 7^f-f^h 'J^7S«4 4 0©*S*§l|g (S i 0 2 &£© 
tfUgjI) 1 0 0 0®aiS*iJ:y t BB^m«i 1 7 0 2MCffiftM£BfifcUTlI|nJftl 

its $ t>tz*a>mmizwmm& 1709 

•?©SffiA s iBlqJ5!La^nfcMlRlS«4 8 0 tm 2 1 Q>7 >7 r 4 h y *g«4 
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